waters. In this sense, the purpose of this study was to determine the feeding habits of P. marmoratus from shallow waters of the Çanakkale Strait. The collected specimens were also divided into two size groups (juveniles and adults) to determine the relation between the body size and the feeding habits. Seasonal variations of diet compositions were also investigated.
Three different stations were selected in the shallow waters (<2 m) of the Çanakkale Strait, Turkey (Fig. 1) . The Çanakkale Strait is a part of the Turkish Straits System (TSS); it is 62 km long with a mean depth of 55 m. This region is a migration route of many economically important fish species and exploited by many fishermen. Shallow waters of the Çanakkale Strait not only a biological corridor but also an invaluable feeding and sheltering area for recruitment of the many fish species.
Samples were collected monthly, between October 2008 and August 2009, with a beach seine with a total wing length of 32 m, a height of 2 m, 2-m long bag with 13-mm stretched mesh size at wing, and 5 mm stretched mesh at bag. Beach seine operations were carried out according to instructions described by Able et al. (2003) and Wilber et al. (2003) .
Fish were killed with an overdose of quinaldine and stored in 4% formaldehyde. The fish-species identification was aided by Bauchot and Hureau (1986) . Total lengths (TL) of fish were measured to the nearest 1 mm. Stomach of samples were taken out and stored into 70% alcohol solution. Stomach contents were identified to the possible lowest taxonomic level (Hayward and Ryland 1995) and then counted.
Diet was analyzed using two standard indices: the Frequency of occurrence* and the Numerical abundance# (modified from Hyslop 1980) . The percentage of stomachs containing prey item i-in relation to the total number of individuals excluding empty digestive tracts-was expressed as the Frequency of occurrence, while the numerical percentage of prey item i among all prey items found-as the Numerical abundance. The Frequency of occurrence (F) and the Numerical abundance (N) were calculated using the following formulas:
where n is the number of stomachs containing items of a prey i, Ns is the total number of non-empty stomachs, n i is the total number of individuals of a prey i, and Np is the total number of all prey items. Also, vacuity index of fishes were calculated according to seasons and sizes. In order to analyse seasonal and intraspecific differences in diet, the months were categorized into seasons (winter representing December, January, and February; spring representing March, April, and May; summer representing June, July, and August; and autumn representing October and November) and the fish specimens were divided into two size groups: small individuals (juvenile) (TL < 38 mm) and large individuals (adult) (TL > 38 mm) (Koutrakis and Tsikliras 2009) . In order to assess species richness and abundance in the stomach contents, Shannon-Weaver-, Dominance-, and Simpson diversity indices were calculated (Shannon 1948) . Chi-square test (χ 2 ) was applied to determine vacuity index changes according to seasons. ANOSIM and SIMPER statistical analyses were used in order to determine similarities between seasonal feeding habits and also between size classes. All statistical analyses were performed with PAST version 3.04 package program (Hammer et al. 2001 ). Statistical significance level was set at (α) 0.05.
A total of 1273 Pomatoschistus marmoratus were collected from the Çanakkale Strait. Out of this number, 383 P. marmoratus specimens (30% of the total catch), ranging from 1.3 to 6.9 cm TL, were processed for stomach content analysis as a sub-sample. The sub-samples were selected randomly from each individual sample. A total of 167 stomachs were empty. The total vacuity index was calculated as: 21.3% in autumn, 63.1% in winter, 56.6% Altin et al. 96 * "%F" according to Cortés (1997) . # "%N" according to Cortés (1997) .
in spring, and 54.2% in summer. Although empty stomachs were found throughout the year, the Chi-square test did not show any significant differences between seasonal changes of vacuity index both juvenile and adults (χ 2 = 6.22, P > 0.05) (Fig. 2) . The diet of Pomatoschistus marmoratus consisted of 21 different prey items, representing six major groups (Crustacea, Annelida, Mollusca, Nematoda, Foraminifera, and Algae). Crustaceans were the most important prey group, constituting 67.15% of the total number of prey items. Among crustaceans, the copepods were the most common prey in the diet F = 67.13% and N = 53.02%), followed by the amphipods. The frequency of occurrence of Isopoda, Bivalvia, and Polychaeta were comparatively low in the diet (Table 1) .
The diet of juvenile P. marmoratus consisted mainly of copepods (N % = 60.90%), amphipods (N = 5.40%), and isopods (N = 1.65%). The adults fed mainly on copepods (N = 42.62%), followed by amphipods (N = 12.71%), isopods (N = 1.82%), and bivalves (N = 1.69%). Copepod consumption was relatively important in juvenile individuals than the adults. The occurrence of largest prey such as amphipods and bivalve appeared relatively higher in relation to adults (Table 1) . The species richness in the examined stomach contents increased considerably in adults. Moreover, the Dominance index was higher in juveniles (0.66) than in adults (0.38) (Table 2) . However, no significant differences were found between the feeding habits of juveniles and adults (ANOSIM; Global R statistic = 0.014; P > 0.05).
Copepods were the most important prey group in summer (N = 88.2%) and in autumn (N = 51.43%). In addition, only three prey groups (copepods, amphipods N = 8.7%, and algae N = 3.11%) were observed in summer. The Shannon-Weaver index assumed the lowest value (0.43), while the Dominance index reached the highest value (0.78) in the same season. Amphipoda dominated the diet in winter (N = 35.2%) and spring (N = 47.1%) and in addition to, bivalve and isopod species they were observed relatively frequent in the stomach contents in these seasons (Fig. 3) . Species richness in the examined stomach reached the highest level (21 species)
Feeding habits of Pomatoschistus marmoratus Table 2 ). The ANOSIM analysis showed significant differences between seasons for feeding habits of Pomatoschistus marmoratus (R = 0.1438; P < 0.05). SIMPER analysis showed that seasonal variety of feeding habits of the species were composed of Copepoda (Contribution = 53.73%), Amphipoda (Contribution = 19.24%), Isopoda (Contribution = 3.45%), and Bivalvia (Contribution = 2.82%) species (Table 3) . The marbled goby is a small-bodied fish and described as bottom-and opportunist feeder (Miller 1979 , Fouda 1995 . The findings of this study are generally consistent with those of Fouda (1995) who found that the species fed mostly on harpacticoid copepod, polychaetes, demersal eggs in the Suez Canal. There are some differences, however; For example, Fouda (1995) reported that the copepods were the most important prey group in winter and spring. In the presently reported study, however, we determined that the food of Pomatoschistus marmoratus consisted almost exclusively of copepods in the summer. It is well known that food availability is one of the most important parameters due to its effect on feeding habits of fish species (Wassef and Eisawy 1985) . According to the Büyükateş and İnanmaz (2010) copepod species were present throughout the whole year and they dominated both surface-and mixed layer of water in the Çanakkale Strait. Furthermore, the above-mentioned authors observed also two peaks in the zooplankton abundance; the first was in early spring and the second was in midsummer. In addition, Fouda (1995) stated that polychaetes peaked in winter while the amounts of Amphipoda in the stomach content were nearly constant in all seasons. In contrast to this, we observed very few polychaetes during the investigation and, peracarid species (Amphipoda and Isopoda) were the most important prey group in winter and spring in stomach contents of P. marmoratus. Similarly, Aslan-Cihangir and Pancucci-Papadopoulou (2011) reported that, the occurrence of peracarid species in the Çanakkale Strait increased from winter to summer and decreased in autumn. On the other hand, Fouda (1995) determined that, P. marmoratus more frequently consumed them than the other food items (replacing dominant polychaetes and copepods) during the autumn. The results of this study demonstrated that the amounts of amphipods and copepods tended to decrease and the species richness and the abundance in the stomach contents attained maximum values in autumn. Additionally, the vacuity index was the lowest for both juveniles and adults in the same season.
Morphology is one of the most important factors affecting the feeding strategy of many fish species. The juvenile individuals have small jaws and they tend to ingest small food items and they consume minimum energy to access food resources in the settlement period (Costa and Cataudella 2007) . The increase in the fish size is accompanied by an increase in the consumed prey size. Fouda (1995) reported that consumption of harpacticoid copepods decreased parallel to increasing of the fish size and polychaetes became more important prey items for the larger individuals. In this study, stomachs of juvenile fish contained more copepods and fewer amphipods compared to adults. There were no significant differences, however, between juvenile and adult individuals in terms of their feeding habits.
In the northern Aegean, Pomatoschistus marmoratus has been reported as one of the dominant fish species (Koutrakis et al. 2005) . Similarly, this species has been found as dominant in the shallow waters of the Çanakkale Strait by the present authors (unpublished data). The results of this study indicate that P. marmoratus shares the same preys such as copepods and amphipods, with many economically important juvenile fish species in the study area (Altın et al. 2015) . In this respect, this species can play an important role in trophic structure of the shallow waters. Further research should be done to investigate the trophic structure and competition of this species.
